Induced release of membrane vesicles from rat adipocytes containing glycosylphosphatidylinositol-anchored microdomain and lipid droplet signalling proteins.
Synthesis and degradation of lipids in mammalian adipocytes are tightly and coordinatedly regulated by insulin, fatty acids, reactive oxygen species and drugs. Conversely, the lipogenic or lipolytic state of adipocytes is communicated to other tissues by the secretion of soluble adipocytokines. Here we report that insulin, palmitate, H(2)O(2) and the antidiabetic sulfonylurea drug glimepiride induce the release of the typical lipid droplet (LD) protein, perilipin-A, as well as typical plasma membrane microdomain (DIGs) proteins, such as caveolin-1 and the glycosylphosphatidylinositol (GPI)-anchored proteins, Gce1 and CD73 from rat adipocytes. According to biochemical and morphological criteria these LD and GPI-proteins are embedded within two different types of phospholipid-containing membrane vesicles, collectively called adiposomes. Adiposome release was not found to be causally related to cell lysis or apoptosis. The interaction of Gce1 and CD73 with the adiposomes apparently depends on their intact GPI anchor. Pull-down of caveolin-1, perilipin-A and CD73 together with phospholipids (via binding to annexin-V) as well as mutually of caveolin-1 with CD73 or perilipin-A (via coimmunoprecipitation) argues for their colocalization within the same adiposome vesicle. Taken together, certain lipogenic and anti-lipolytic agents induce the specific release of a subset of LD and DIGs proteins, including certain GPI-proteins, in adiposomes from primary rat adipocytes. Given the (c)AMP-degrading activities of Gce1 and CD73 and LD-forming function of perilipin-A and caveolin-1, the physiological relevance of the release of adiposomes from adipocytes may rely on the intercellular transfer of lipogenic and anti-lipolytic information.